Many genome sequencing projects are accompanied by transcriptome sequencing. The resulting RNA-Seq data is often assembled to aid structural genome annotation. However, as the RGASP [1] competition has shown the RNA-Seq assemblies contain errors and, as a result, the training of RNA-Seq-based gene finders can be involved and the prediction of protein-coding genes is still error prone. Therefore, there is a clear need for new easily applicable and accurate methods. Recently developed GeneMark-ET [2] is a gene prediction tool that incorporates unassembled RNA-Seq reads into unsupervised training and subsequently generates gene predictions as an ab initio gene prediction tool. AUGUSTUS [3] is a gene finder that usually requires supervised training; according to the RGASP results AUGUSTUS was one of the most accurate gene finders that uses RNA-Seq read information as extrinsic evidence in the prediction step. We saw a good potential in bypassing the RNA-Seq assembly step and developing a new method that would use mapped to genome RNA-Seq reads both in unsupervised automatic training and in gene prediction. Here, we present BRAKER1, a pipeline for unsupervised RNA-Seq-based genome annotation that combines the advantages of GeneMark-ET and AUGUS-TUS. BRAKER1 requires an RNA-Seq read alignment file (in bam format) and a genome file as input. First, GeneMark-ET performs iterative training and generates initial gene structures. Second, AUGUSTUS uses predicted genes for training and then integrates RNA-Seq read information as extrinsic evidence into final gene predictions. In our experiments we observed that BRAKER1 was more accurate than MAKER2 when it is using assembled RNA-Seq as sole source of extrinsic evidence. BRAKER1 does not require pre-trained parameters or a separate manually curated training step. BRAKER1 is available for download at http://bioinf.uni-greifswald.de/augustus/downloads/index.php and http://exon.gatech.edu/.
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Difference in accuracy parameters of BRAKER1 to MAKER2
"BRAKER1-GeneMark-ET" corresponds to genemark.gtf, "BRAKER1-AUGUSTUS" corresponds to augustus.gf (top left illustration)
Gene finders AUGUSTUS, SNAP and GeneMark-ES were trained and MAKER2 was executed with RNA-Seq following the tutorial at http://weatherby.genetics.utah.edu/MAKER/wiki/index.php/MAKER_Tutorial_for_ GMOD_Online_Training_2014 We used no protein database, set the option keep_preds=1, included Cufflinks transcripts and Tophat2 read alignments, MAKER2 masked Repeats.
